Problem: A common assumption is that students prefer to select their friends for group-work. The prime goal of this study was to understand the impact of two group selection methods on how students from diverse cultural backgrounds build learning and work relations. Method: Social Network Analysis in a pre-post test manner in a quasi-experimental design of 81 vs. 70 third-year students. Solution: In this study, we "disrupted" this group selection process after Day 1 by balancing students from different parts of the social network together. In one condition the students were "balanced" into groups by staff to encourage structural hole formation, and in the other condition students were allowed to self-select their group members to encourage network closure. Results: Students in the self-selected condition primarily selected their friends from a similar cultural background. In both conditions the learning networks after 11 weeks were primarily predicted by the group allocation and initial friendships. However, students in the balanced condition developed more cross-cultural learning links. These results indicate that teachers can actively intervene in the cross-cultural dynamics in-and outside the classroom.
similar cultural backgrounds [1] [2] . When students are allowed to self-select their group members, most students select their friends and co-national students [3] [4] [5] . According to Chapman, Meuter, Toy and Wright [6] , self-selection is a preferred group allocation method, as students prefer to work together with friends in groups and its leads to more trust and knowledge co-construction. While self-selection might encourage trust amongst its members, the obvious risk is cronyism. Although a large body of literature indicates that being able to work effectively with new individuals in mixed (cultural) groups is a key graduate skill [5] [7] [8] , many students are reluctant to embrace mixed group work due to difficulties with cross-cultural collaboration [9] [10] , difficult group dynamics [11] , and risk of grade inflation when working with (perceived) "less-able" international students [5] [12] .
When teachers create mixed groups, students from different cultural backgrounds are "forced" to work together. This might lead to stress and anxiety for some, but at the same time creates opportunities to learn from different cultural and individual perspectives [1] [8] [13] and allows group members to obtain new, non-redundant information from different parts of the network [14] [15] . Mixed group work may allow host and international students to build cross-cultural social network relations. Furthermore, students may benefit from establishing cross-cultural relations in the form of new and diverse social capital links to future connectors and leaders abroad.
Recently, several studies [1] [4] [10] [16]- [18] using social network analysis (SNA) have become available to understand how international and host students develop and maintain social relations. However, in most SNA studies the focus of study is either on the ego [16] , the group [8] [17] , or an international programme as a whole [1] [16] , thereby potentially missing vital informal and formal interactions between students and groups in a module.
The prime goal of this dynamic social network analysis study [10] [18]- [20] is to understand whether teachers, by means of an instructional design intervention, can actively encourage and intervene in cross-cultural learning by adjusting the group selection method. In the experimental condition, dyads or triads of friends from different parts of the network were merged into groups in order to increase the diversity of network links, in line with ideas of structural holes of Burt [14] . In the control condition, students were allowed to self-select their members in order to create closely knit groups/clusters, in line with network closure concepts of Coleman [21] . In this quasi-experimental study with 151 third year undergraduate students using pre-post Social Network Analysis, we compared how students from different cultural backgrounds, over time, built and developed social relations.
Social Capital, Structural Holes and Group-Learning
Social capital can be defined as "resources embedded in a social structure which are accessed and/or mobilized in purposive action" [22] . In social network research, often a distinction is made between structural holes [14] and network closure [21] in how people build social connections and maintain interpersonal relationships in order to benefit from social capital within those relations. Burt [14] argues that individuals will gain more from social networks if they are able to position themselves on either side of a bridge between two "groups" or clusters of people. A bridge can be seen as a structural hole in the social networks [19] [23]- [25] , which may provide non-redundant information from different parts of the social network. In contrast, Coleman [21] indicates that high levels of connectedness between people can encourage formation of trust and stable relations [11] [26] , which in turn enhances fine-grained knowledge sharing and performance.
Putnam [27] distinguishes between bonding and bridging social capital, whereby bonding social capital provides solidarity, mutual reinforcement and support, while bridging social capital provides linkages with different (non-redundant) parts of the social network, thereby facilitating social mobility and potentially social inclusion [27] . In an international classroom, commonly bonding capital is found amongst international students who share a similar transitional cross-cultural experience. At the same time, new bridging capital could be created when students from different cultural backgrounds are able to develop new cross-cultural social network relations [28] .
Nonetheless, previous research has shown that establishing cross-cultural friendship relations is difficult for international and host students, given language and cultural issues [9] [10] , and most host students already have well-established friendship networks [1] . If mixed groups are able to overcome their initial differences and potential conflicts, research [11] [17] indicates that mixed groups are more able to come up with creative solutions and insights in comparison to mono-cultural groups. Indeed our own research [4] [10] [18] [29] indicates that when students work on "authentic and complex" group products for a substantial period of time and are summatively assessed (i.e. receive a group grade), international and host students are able to develop strong social network relations.
In a longitudinal study amongst 485 international and 107 host students in three years of undergraduate and one year of postgraduate business education, Rienties and Nolan [18] found that the primary predictor of learning networks after 11 weeks for four out of five modules was how students were enrolled into groups. Although cultural variables influenced initial social networks, across all four years when students were put into mixed groups and worked on authentic complex tasks these cultural factors diminished in importance. In a follow-up quasi-experimental study [5] to better understand how group-selection methods [6] influence learning dynamics over time amongst 138 post-graduate business students, students in the randomised condition of mixed cultural groups performed equally well as self-selected groups on three group products. At the same time, students in the randomised condition maintained more links to students outside their group (i.e., inter-group links), which encouraged non-redundant information sharing across groups [5] . Most importantly, in the randomised condition students developed strong intercultural links, while in the self-selected condition most students continued to learn with students from similar cultural backgrounds. However, a major limitation of this study was that the low number of host students (4%) and the clear need to work together in groups (due the fact that 80% of the course grade was determined by group work). In most educational contexts, the balance between host and international students is more equal and the vast majority of grading is focused on individual contributions.
Irrespective of the group allocation, students will most likely continue to share their experiences with their friends, even when they were allocated in different groups [15] [30] . As argued by Hernandez Nanclares, Rienties and Van den Bossche [20] , students may develop knowledge spillovers between groups, whereby students from different groups formally and informally share ideas and constructs developed with their respective group, thereby potentially increasing the knowledge and expertise across groups. In several organizational studies [23] [25] [29] , it is highlighted that a combination of strong local ties (network closure) with sufficient "external" network links (structural holes) leads to better performance. For example, Giuliani [29] found that when wine producers are locally embedded, they are more likely to develop successful products. However, firms with relatively more external openness outperform firms that are only locally embedded. As argued by Reagans and McEvily [24] , "an optimal network combines elements of cohesion and range... The most productive teams are internally cohesive, but have external networks full of structural holes".
In this quasi-experimental study, in the experimental condition we tried to balance the (potentially] opposite effects of bonding and bridging social capital, or network closure and structural holes, by artificially creating balanced groups based upon students' initial social network. In other words, after measurement of the friendship network at Day 1, in each group we enrolled dyads or triads of friends from different part of the social network in order to create a sufficiently diverse group with limited redundant links, in line with the structural hole concept of Burt [14] . At the same time, each student had at least one friend within his/her group, thereby encouraging familiarity and trust [11] [21] [26] .
In the control condition, students were allowed to self-select their members of their group, as recommended by Chapman, Meuter, Toy and Wright [6] . Therefore, in line with Rienties, Alcott and Jindal-Snape [5] we expected that students in the self-selected-condition would select group members based upon prior friendships and co-nationality (H1). As a result, we expected that in comparison to the self-selected condition in the experimental condition groups were more culturally diverse due to the balancing of the groups (H2). After eleven weeks, we expected that students in the self-selected condition primarily maintained learning links with students from similar cultural backgrounds, while in the balanced (experimental) condition cultural backgrounds were no longer important (H3). Even if no formal summative assessment of group products was present, in line with previous findings [5] we expected that group enrolments had a significant influence on social network interactions (H4). Finally, we expected that more knowledge spillovers were maintained in the balanced condition, as more "potential" structural holes were generated by mixing different parts of the network together (H5). In other words, the following hypotheses are tested: H1: Self-selected groups are constructed based upon (prior) friendships. H2: Balanced groups are more culturally diverse than self-selected groups. H3: Only in the self-selected condition is the development of social learning networks over time related to the similarity of cultural backgrounds.
H4: The development of social learning networks over time is related to the group allocation for both balanced and self-selected condition.
H5: In comparison to the self-selected condition, students maintain more learning relations outside their group in the balanced condition.
Methods

Procedure
This study took place in a third year undergraduate programme of hospitality and tourism management at a British university in the spring semesters of 2012 and 2013. In this quasi-experimental study, the implementation of 2012 is referred to as the "balanced condition", while the implementation of 2013 is referred to as the "self-selection condition". In 2012, the teacher balanced the groups based upon the social network obtained after Day 1. In 2013, students were able to self-select their members of the group on the first day of the module.
Setting
In the experimental (balanced) condition, after the first measurement of social friendship network, students were put into "balanced" groups based upon their social network position. Based upon the visualisation of the friendship network using Netdraw, one of the authors mixed dyads and triads of students from different parts of the social network together. As a result, 10 small working groups were formed in Week 2 in the balanced condition, with an average group size of 8.10 (SD = 0.74). In the control (self-selected) condition, students at Day 1 could indicate their preference of working in a particular group, with an average group size of 5.83 (SD = 0.94). During the course, students met formally once a week during a three-hour interactive lecture alongside (online/faceto-face) informal meetings with the peers of their group, whereby they worked on weekly tasks. These group products were not summatively assessed but the teacher provided formative feedback. A detailed description of the design principles of the module and how the students were balanced has been published elsewhere [28] . Except for the group selection method (i.e. balanced vs. self-selection), the assessments, module materials and the teacher were the same in both conditions.
Participants
81 and 70 students registered for the module respectively and all 151 students were included in our analyses. The division of participants for each group/condition based upon the GLOBE categorisation of House, Hanges, Javidan, Dorfman and Gupta [31] is illustrated in Table 1 , whereby the largest group of students were from Confucian Asia (51%), followed by Anglo-Saxon (26%), Eastern Europe (16%), Latin Europe and Southern Asia (both 4%), Sub-Saharan Africa (3%), Germanic Europe (2%) and Latin America (1%). In the balanced condition, 10 groups were created by the teacher, while in the self-selected condition 12 groups were "created" by the students. 120 (79%) participants were female and the average age was 23.13 (SD = 2.51).
Measuring Friendship, Working and Learning Networks
Numerous researchers have found that SNA networks provide robust and accurate depictions of actual learning processes and social networks [19] [30] , and recent research highlights that social networks are the key predictor for learning [30] [32] . Pre-existing social relations were measured using closed-network analyses [10] , whereby during the first session a list with all respective names of the students was provided and the 151 students answered three Social Network questions, namely "I am a friend of...", "I have learned a lot from…" and "I have worked a lot with…". At Week 11, we again measured these social networks in order to analyse whether the dynamics of inter-and intra-group learning of the students had changed. For the two measurements a response rate of 83% and 67% was established for the balanced condition, and 84% and 86% for the self-selected condition respectively.
Data Analysis
As a first step to ensure that the two cohorts were comparable at the pre-test, we analysed the division of nationalities present, gender, academic performance during the year, and age, whereby we used Chi-Squares for categorical values and ANOVAs for binominal values. No significant differences were found between the two Anglo-Saxon  6  0  4  0  0  2  3  3  2  2  22 Latin Europe conditions. As a second step, graphical analyses of the social networks were conducted in order to identify the overall social network structure and to identify possible patterns of sub-group development [33] . Third, in line with Rienties, Hernandez Nanclares, Jindal-Snape and Alcott [10] for both cohorts we constructed a GLOBE matrix, whereby we clustered students based upon their geocultural region classification [31] . Furthermore, we controlled for gender, students' respective specialisation and group allocation. Fourth, we determined the position of each student within their group (intra] relative to other students (inter] in the social learning network using the External-Internal index [34] . Basically, the E-I index takes the number of ties of members of the group to students outside the group, subtracts the number of ties to members within the group, and divides this by the total number of ties. The resulting index ranges from "−1" (all ties are only with own group members) to "+1" (all ties are to students outside the group). Finally, multiple regression quadratic assignment procedures (MRQAP) were used to test whether pre-existing friendship and working relations amongst students and group allocation predicted social learning networks after 11 weeks. Data were analysed on a network level using UCINET version 6.445.
Results
Visualisation of Social Networks
In Figures 1-4 , the learning networks at the beginning and end of both conditions are illustrated, whereby three main trends are visually present. Please note that Netdraw positions nodes at random across the X-and Y-axis based upon the (perceived) social interactions between students, whereby students who share similar connections are positioned more closely together. Being on the left of a social learning graph is not necessarily better or worse than being on the right, top or bottom, but students with similar learning connections are positioned closer together. First, a large group of Confucian Asian students (blue, diamond) formed a highly linked subgroup on the left of Figure 1 and right of Figure 2 . The shape and colour of the nodes refers to students' respective GLOBE culture, while the size of the node is based upon the structural hole efficiency index of Burt [14] , which is the effective size divided by the number of alters in ego's network as computed on the initial friendship net-work. Most English and Western international students were positioned away from Confucian Asian students, which was previously found in other settings [4] [10] .
Second, as students were balanced in groups in Figure 1 , students from various parts of the social network were "forced" to work together [28] . For example, four Confucian Asian, who were positioned on the left [i.e. labels refer to group numbers], were enrolled in group 9 with two international students and two host students on the middle and right of Figure 1 (as illustrated by the grey boxes around these eight nodes]. Four Confucian Asian members of group 6 were positioned on the top left, while a mix of four Western international students and one host student were positioned on top right were enrolled in group 6 [28] . In contrast, most neighbours of students in the self-selected condition had the same group number (e.g., group 8 or group 12 on the right of Figure 2 ), indicating that most students selected group members from their "neighbourhood" of learning buddies.
Third, several students in the balanced condition developed substantial new learning links with their assigned group members over time, as illustrated in Figure 3 . For example, while in Figure 1 the Confucian Asian students from group 9 were initially located in a different part of the social network in comparison to the host and Western international students, all members of group 9 were (in) directly connected to each other in the middle and top of Figure 3 (as illustrated by the grey boxes around these eight nodes). In contrast, group 6 remained to consist of two sub-networks, whereby two out of three Confucian Asian students remained in a separate part of the network (top of Figure 3) , while one Confucian Asian student developed learning links with most other members of group 6 on the bottom of Figure 3 . As one would expect, in the self-selected condition most students developed learning relations with their selected group members, and respective group structures were (relatively) more visible in the self-selected condition in 
Comparison of Internal and External Group Friendships, Culture and Learning
Although the above visualisation gives a first impression of the data, quantitative analyses are needed in order to determine whether (or not) the two group allocation methods influenced inter-intra-group learning. As indicated in Table 2 , students in the self-selected condition had significantly more friends (Mean = 3.00, Standard Devia tion = 1.45) in their group than in the balanced condition (M = 1.63, SD = 1.32) at the pre-test. Furthermore, the E-I index for the balanced condition was significantly higher (M = 0.66, SD = 0.32) than the self-selected condition (M = 0.48, SD = 0.27), indicating that the majority of friendship relations were outside their group (H1), with effect sizes that were strong in size. The number of students within the group with a different cultural background (4.77) was significantly higher in the balanced condition in comparison to the self-selected condition (2.09), with a moderately strong effect size. The E-I index of the self-selected condition was significantly more focused on similar GLOBE backgrounds (−0.14) in comparison to the balanced condition (0.32), providing support for H2. In other words, in line with our expectations students in the self-selected condition chose students from similar cultural backgrounds, while the "balancing" of students from different networks in the experimental condition led to more culturally diverse groups. In contrast to previous findings [5] , students in the balanced condition did not develop and maintain more learning links outside the group over time, thereby providing no support for H5. While slightly more learning links within the group were developed in the balanced condition (though not statistically significant), students in the self-selected condition maintained significantly more total learning links and were significantly more outward focused in terms of E-I index.
MRQAP Regressions
In Table 3 , MRQAP results of learning ties after eleven weeks for the balanced and self-selected condition are illustrated, each estimated by three models. In all six models gender did not significantly predict learning, while the specialisation students were enrolled into was a consistent significant predictor, though small in size. Learning ties in the balanced condition were significantly predicted by cultural backgrounds in Model 1. Adding group allocation significantly improved the fit of Model 2, and 10% of variance was explained by the (balanced) group allocation, providing initial support for H4. Finally, adding initial friendships and initial working relations to Model 3 added 10% additional explained variance. Cultural backgrounds no longer significantly predicted learning after eleven weeks in Model 2 and Model 3. Group allocation was the strongest predictor for learning after eleven weeks. Subsequent MRQAPs indicated that working relations after eleven weeks (not illustrated) were primarily predicted by the group allocation (β = 0.43; p < 0.01), followed by initial work ties (β = 0.24; p < .01) and initial friendship ties (β = 0.09; p <0.01), with an adjusted R-square of 0.31. Friendship relations after eleven weeks were primarily predicted by initial friendship ties (β = 0.36; p < 0.01), followed by the group allocation (β = 0.23; p < 0.01) and initial work (β = 0.09; p < 0.05), with an adjusted R-square of 0.25. For the self-selected condition, learning ties were significantly predicted by cultural backgrounds in Model 4. Adding the group allocation in Model 5 improved the fit and 10% of the variance was explained (H4), but cultural backgrounds remained a significant predictor of learning networks (H3). Finally, adding initial friendships and working relations to Model 6 added 15% additional variance, whereby initial work primarily predicted learning networks. Subsequent MRQAPs indicated that work relations after eleven weeks (not illustrated) again were primarily predicted by initial work ties (β = 0.37; p < 0.01), followed by the group allocation (β = 0.27; p < 0.01), initial friendship ties (β = 0.09; p < 0.01), and similar cultural background (β = 0.05; p < 0.01), with an adjusted R-square of 0.34. Friendship relations after eleven weeks were primarily predicted by initial friendship ties (β = 0.57; p < 0.01), followed by the group allocation (β = 0.11; p < 0.01) and similar cultural background (β = 0.09; p < 0.01), with an adjusted R-square of 0.44. In other words, in the self-selected condition cultural backgrounds of students remained an important predictor for social networks after eleven weeks, while in the balanced condition this was no longer important (H3). The main effects of this study are summarised in Figure 5 , Table 3 . Multiple regression quadratic assignment procedures of learning after eleven weeks (standardised betas).
Balanced condition
Self-selected condition where by students in the balanced condition over time became more externally focused (i.e., both E-I indexes were higher at the post-test M2 and above zero) in terms of the cross-cultural learning and friendship networks. While learning networks in the self-selected condition were slightly more externally focused towards cross-cultural learning relations over time on the left of Figure 5 , the friendship networks became more internally focused on students with similar cultural backgrounds (i.e., the E-I index became significantly more negative).
Discussion and Conclusion
In this quasi-experimental study amongst 151 third year hospitality students, our study indicates that instructional design and the method of group allocation in particular can have a substantial impact on how students develop cross-cultural, inter-and intra-group learning relations. In contrast to the balanced condition, in the self-selected condition cultural backgrounds remained a significant predictor for learning, working and friendships network after 11 weeks. That is, when "forced" to work together in groups for a substantial period of time, only students in the balanced condition seemed able to overcome some of the initial cultural barriers that prevented students to learn together in mixed groups. By balancing students from different parts of the social network in order to encourage (potential) structural hole formations [14] , several groups became well-connected "teams" and effectively worked and learned together over time, despite the fact that originally these sub-group networks were not connected.
In contrast to previous findings [5] , significantly more knowledge spillovers were generated in the self-selected condition than in the balanced condition. Two possible explanations might be provided for this lack of support of H5. First, as group work was not summatively assessed (i.e., not graded) in this context, perhaps the necessity to work together as a group was lower. This may have resulted in lower stimulations or pressures to create (high quality) group products, and to informally compare (drafts of) results with other groups (of trusted friends). Second, the relatively lower response rate in the balanced condition might have influenced the (non-reported) social network links.
Nonetheless, in the balanced condition more cross-cultural learning and friendship links were established in comparison to the self-selected condition, which was the primary purpose of our intervention. This is particular important as preliminary findings indicate that bridging cross-cultural differences becomes more difficult over time. Our longitudinal study [18] , whereby the balanced condition was included in the data analyses, and research by Summers and Volet [3] indicated that while in the first year of study students seem very willing to share learning experiences with students from different cultures, over time international student and in particular the Confucian Asian students seemed to form a separate learning group. The self-selected condition seemed to have strengthened this effect, as in particular for the friendship networks a more internal focus over time was found. In other words, the way teachers allocate students to groups can have a strong impact how students develop intra-group and inter-group social relations. In contrast to recommendations of Chapman, Meuter, Toy and Wright [6] , our previous study [5] and this study seem to indicate that although self-select might (initially) encourage more trust and support within groups, students seem less willing to bridge cultural differences typically present in most contemporary international classrooms. Therefore, the preferred method of self-selection of groups might need reconsideration, as our study indicates that teachers can actively encourage cross-cultural learning. 
Limitations & Future Research
Although this study was developed and designed with the highest care, there are several limitations. A first limitation of this research is that the social network analyses were self-survey instruments. However, a large body of research [19] [30] has found that SNA techniques provide a robust predictor for actual social networks and learning outcomes, in particular given the high response rates in both conditions, and the longitudinal research design. A second limitation is that we did not conduct a fine-grained analysis of the actual learning interactions between students. However, given that the two conditions were similar at the start of the module and for most hypotheses moderate to strong effect sizes were found, our findings seem to suggest that group selection methods have a substantial influence on how students develop learning networks over time.
The dynamic use of SNA by measuring social learning and friendship interactions over time allows researchers many new angles in understanding social interaction processes amongst students. For example, experimenting with different compositions of groups based upon cultural backgrounds and friendships, different task-structures, group sizes, or different (group) assessment methods would allow a deeper insight into how teachers can actively encourage learning across learners and groups. Alternatively, using structural hole measures of Burt [14] and network closure and mixing students in groups based upon a combination of these indicators might maximise the reach and closeness within the social network. Furthermore, triangulation with qualitative research methods would further strengthen our understanding of the underlying mechanisms of why some students develop strong links with other students, while others remain relatively isolated. Preliminary findings of an in-depth qualitative study [35] in the balanced condition amongst five potential bridge builders seems to indicate that only two out of five students actually became bridge builders over time. For example, following one or two groups of students (e.g. based upon their unique position in the first social network) for a period of time and quantitatively and qualitatively measure their interactions within and outside their group would provide a fine-grained and enriched understanding how students from different cultural backgrounds develop, maintain and nurture friendship and learning links. Our results indicate that in mixed classrooms, the "automatic" preferred option for students to self-select their friends for group work may lead to a sub-optimal clustering of students along initial friendships and cultural backgrounds. Teachers can prevent this clustering by mixed students in diverse groups, thereby creating new opportunities for students to form bonding and bridging social capital.
